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ABSTRACT 
 
 The author of this dissertation applies hedonic price model to study the 
implication of residential fitting-out works on the residential property price. Transaction 
record is collected from the asking-price database of the Economics Property Research 
Centre (EPRC). Two categories of fitting-out works, namely superior and normal fitting-
out works, are investigated in this dissertation. The empirical result concludes that 
homebuyer is willing to pay a premium for the superiorly fitted-out property. Moreover, a 
phenomenon that the older property group has a higher number of fitting-out works than 
the newer one. The author explains the results from the point of view of housing quality 
and depreciation. 
 
Depreciation occurs in both apartment and the whole building. The value of an 
apartment decreases as the time goes by. Deterioration in material and obsolescence in 
functionality also occur in apartment. Renovation redresses depreciation of a building 
while fitting-out work tackles depreciation of an apartment. Premium paid by homebuyers 
for the fitted-out apartment shows that residential fitting-out can redress the rate of 
depreciation and even enhance the value of the property.  
 
Quality as defined by Ha and Weber (1994) is the difference between current and 
expected conditions. The result that superior fitting-out work contributes to the 
enhancement of property value while normal one cannot, can be explained by this 
definition. Normal fitted-out condition is taken for granted by the homebuyers during the 
purchase of the property. This condition is what the homebuyers have expected. No 
upgrade of quality is achieved by normal fitting-out works. Therefore, it is rational that 
homebuyers are not willing to pay a premium for that work.  
 
The older property group has a relatively greater number of fitting-out work than 
the newer group. It is because vendors apply fitting-out work to rectify the effect of 
depreciation due to the passage of time. 
 
 Last but not least, the result of this dissertation supports the previous studies that 
sea view and the easy accessibility to Mass Transit Railway (MTR) station are significant 
to the value of the property. 
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Chapter 1 
Introduction 
 
1.1 Background 
 
 Hong Kong property is more expensive than many others developed countries 
because of the limited land supply and together with the high consumer price index. 
Nevertheless, people treat purchase of residential apartment as one of the many important 
things to do in their lives. Finding a stable accommodation for themselves and their next 
generations is on one hand. On the other hand, people regard buying property as an 
investment and security of money. Properties in Hong Kong are expensive but important 
to the people.  
 
Due to the limitation of land and high population density in Hong Kong, high-rise 
residential buildings are dominating in the property market. Property is transacted in term 
of apartment in the market. Apartment is treated by people as a place of shelter, 
accommodation, leisure, study, work and entertainment. Occupants’ demand of 
functionality and comfortableness from the apartment is increasing as their required 
standard of living is rising. Apartment is a package of attributes for satisfying the 
consumption objectives. It is not a once-off product. To enhance the quality of the 
apartment, people often carry out fitting-out work on the apartment. From a vendor’s 
point of view, carrying out fitting-out works for the apartment before putting it in the 
market for sale can be regarded as an investment. There is a common belief that the 
fitted-out apartment can be sold at a higher price. Therefore, it is not unusual to find on 
the advertisement of the sale of apartment stating that the apartment is superiorly fitted-
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out or normally fitted-out. Whether potential homebuyers are taken this fact into 
consideration during choosing their favorite is unknown. This is an interesting area for 
research. 
 
Some people treat fitting-out work as packing to property during transaction. 
However, fitting-out is more than packing. It is contributing to the enjoyment of 
occupants and is thus an important attribute to the quality of the apartment. Occupants 
want more than just a bare shell. The bare shell is required to add fitting, decoration, 
appliances etc or even modify to achieve a condition satisfying at least the minimum level 
of quality. There is already a phenomenon that developers incorporate fitting-out in the 
new sale as a marketing strategy to attract homebuyer. The effect of this strategy is well 
recognized and this strategy is repeated among the developers during new sale. Fitting-
out is in similar nature as renovation. However, renovation is for the whole building while 
fitting-out is usually for an individual apartment. Renovation can reduce the ageing effect 
of a property by rectifying the structure to slow down depreciation and modifying the 
design and enhancing the functionality to prevent obsolescence. Whether fitting-out work 
can reduce the ageing effect is also an appealing area for study. 
 
However, not many literatures have touched on this field of study in the Hong 
Kong context. This dissertation can be treated as the pioneer. However, because of this 
reason, limited existing comprehensible definition of residential fitting-out is available 
from the literatures. The definition of residential fitting-out work is constructed by the 
author with reference to that of renovation and refurbishment. This is further discussed in 
chapter 2. 
 
 3 
1.2 Objectives 
 
The major objectives in this study are as follow: 
 
1. To recognize the main determinants of residential property prices in Hong Kong 
2. To access the implication of these determinants on the property price by 
constructing the hedonic price model 
3. To investigate the residential fitting-out works in Hong Kong and how it affects 
the quality of the apartment 
4. To test whether residential fitting-out works contributes to the property prices in 
Hong Kong 
5. To examine the contribution of the residential fitting-out work in term of 
reduction of depreciation and age-effect 
6. To interpret the findings and draw reasonable conclusion from these findings 
7. To provide a framework for further research on residential fitting-out works in 
Hong Kong and its implication to the property price 
 
1.3 Hypothesis 
 
To achieve the above objectives, the following hypotheses are formulated: 
 
1. Residential fitting-out work can raise the property price. 
2. The higher the standard of residential fitting-out work the greater is the 
contribution to property price. 
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3. Higher housing quality is achieved by superior fitting-out work rather than the 
normal one. 
4. Older apartment can be sold at a higher price if fitting-out work is carried out 
before transaction. 
 
The rationales in formulating these hypotheses are discussed in chapter 6 in detail. 
Three hedonic price models are constructed to study these four hypotheses. They are: 
 
MODEL 1:  
log(DP) = a0 + a1AGE + a2AGE2 + a3FL + a4FL2 + a5GFA + a6GFA2 + a7SV + a8MTR 
+ a9HKI + a10FIT + ε 
 
MODEL 2: 
log(DP) = a0 + a1AGE + a2AGE2 + a3FL + a4FL2 + a5GFA + a6GFA2 + a7SV + a8MTR 
+ a9HKI + a10 N_FIT + a11 S_FIT + ε 
 
MODEL 3 
log(DP) = a0 + a1AGE + a2AGE2 + a3FL + a4FL2 + a5GFA + a6GFA2 + a7SV + a8MTR 
+ a9HKI + a10 N_FIT + a12 N_FIT*AGE + a11 S_FIT + a12S_FIT*AGE + ε 
 
The underlying principles of the construction of these three models are explained in 
chapter 6.  
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1.4 Methodology 
 
Rosen (1972) points out that the price paid for a particular property is the sum of 
the implicit prices that the market gives to the different characteristics associated with 
that property. Regression analysis is used to derive the implicit price of each attribute. 
This price is called the hedonic price, and the relative importance of each attribute is 
determining the overall price of the property. 
 
The above three models are in the form of hedonic price model with deflated price 
as the dependent variable and other important determinants as the independent variable. 
The computer software, E View, is used to generate the results of the models. Ordinary 
Least Square technique (OLS technique) is used by the software to compute the 
regression model. The author then interprets the result by analyzing the significant level 
of the coefficient of each determinant. The detail of the methodology applied in this 
dissertation is discussed in chapter 5. 
 
1.5 Structure of this dissertation  
 
This dissertation is organized into eight chapters. Chapter 2 focuses on the review 
of relevant literature of the research model and hedonic price theory. The definition of 
residential fitting-out, the meaning of housing quality and the depreciation and time-effect 
on property are also discussed in chapter 2. Chapter 3 is about the method of data 
collection and selection processes and data analysis is chapter 4. Chapter 5 gives a detail 
explanation of the hedonic price model. The assumption and hypothesis and the models 
set up to test the hypothesis are discussed in chapter 6. Chapter 7 focuses on the 
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demonstration and interpretation of the result of the models. Conclusions and limitations 
of this study are both discussed in chapter 8. 
 
1.6 Importance of the study 
 
 Relationship between the property price and the characteristics in the real estate 
market is a popular research area. The researchers typically focus on property-specific 
characteristics, such as age, floor level, gross floor area (GFA) etc, sea view, MTR 
stations, pollutions, etc. The implication of the whole residential building renovation on 
the property price is studied by Chau et al (2003), Zavadskas & Raslanas (2004) and Yiu 
& Leung (2005). They show that renovation contributes to the property price significantly. 
In fact, residential fitting-out work is more commonly and frequently carried out by the 
vendors before putting the apartment in the market for sale. Besides, many developers has 
applied the concept of fitted-out apartment to advertise their new sale. Nevertheless, the 
implication of residential fitting-out work to an apartment is rarely studied in the research 
field. Portnov et al (2003) starts to study the effect of housing modification on the 
housing pricing in real estate market in Israel. No similar studies have been carried out in 
Hong Kong. This dissertation can be treated as the pioneer in the study of the fitting-out 
in Hong Kong and its implication on the Hong Kong property price.  
 
Residential fitting-out in Hong Kong is discussed and portrayed and its definition 
is constructed by the author. Besides, the effect of residential fitting-out on the property 
price is critically analyzed in the view of depreciation and housing quality. All these 
provide the basis for the further study in this area. 
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Due to the fact that there is no academic study whether the common belief that 
residential fitting-out can raise property price, is true or not, appraisers seldom put this 
condition into consideration in valuating the property. In this dissertation, the author aims 
to provide a reference point for the valuers and homebuyers when considering the 
presence of residential fitting-out. Developers and vendors can also take into the account 
of residential fitting-out in their marketing decision during the promotion of new or 
existing properties. 
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Chapter 2 
Literature Review 
2.1 Introduction 
 
Researches related to finding of different determinants affecting property prices 
have been done all around the world. Many of them have used hedonic price model in 
their studies. Following these researches, hedonic price model has also been employed in 
this research. Relevant literatures on hedonic price model will be portrayed in this part of 
the dissertation. 
 
Following the exploration of the hedonic price model, the meaning of the term 
“fitting-out work” used throughout this dissertation is defined on the basis of related 
literature review. The situation of fitting-out work in Hong Kong is studied as well.  
 
Depreciation and obsolescence are two important elements associated with the 
relationship between fitting-out works and property price. Their definitions are pointed 
out in the third section.  
 
The rationale in carrying out renovation or fitting-out is supported by economic 
theories. They are important in supporting the interpretation of the result in this 
dissertation. Those important theories are summarized in the last part of this literature 
review. 
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2.2 Hedonic Price Theory 
 
 It was Rosen (1972) who first develops the hedonic price theory. He concludes 
that when goods can be treated as tied packages of characteristics, the observed market 
prices are also comparable on those characteristics. He defines hedonic price as the 
implicit prices of attributes and are revealed to economic agents from observed prices of 
differentiated products. Each characteristic contributes to the value of the accommodation, 
but cannot be separated and traded individually. Rosen’s interpretation asserts that the 
price paid for a particular property is the sum of the implicit prices that the market gives 
to the different characteristics associated with that property. Hence, with information on 
property prices and attributes, it is possible, using regression analysis, to derive the 
implicit price of each attribute, the hedonic price, and the relative importance each 
attribute has in determining the overall price of the property. In this dissertation, the 
hedonic price theory is applied to study the implicit effect of housing renovation to the 
property price. 
 
2.3 Housing Attributes 
 
Housing is a bundle of attributes and is characterized by heterogeneity. In 
previous studies, housing attributes are classified into three categories in general. They 
are neighborhood, location and property-specific. The neighborhood traits refer to the 
quality of neighborhood environment of the property. The locational traits take into 
account of accessibility to social and economic facilities while the property-specific traits 
are the descriptors of the building or unit, directly or indirectly related to the structure. 
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2.3.1 Neighborhood Traits 
 
 Neighborhood traits relate to the quality of neighborhood of the property. There 
are unaccountable numbers of neighborhood characteristics in this trait. Many researchers 
have studied the different effects of them to the property value. Some researches have 
studied the impact of pollution problems on the deduction of property value. For air 
quality, in Ridker and Henning (1967), Kain and Quigley (1970), Anderson and Crocker 
(1971) and Berry and Bednarz (1979), the level of the two air pollutants: sulphur dioxide 
and particulates, are measured and the studies concludes that air pollution has a non-
beneficial effect to the urban property value. Harrison (1978) and Chattopadhyay (1999) 
study the demand of clean air. Gautrin (1975), Levesque (1994) and Pennington and 
Ward (1990) and Espey and Lopez (2000) study the effect of traffic noise. They suggest 
that the impact of aircraft noise is a considerable factor for the reduction of property price. 
The proof of quietness adding value to the property has been verified by Mcmillan (1980). 
The implication of water pollution to property value has been studied by Leggett and 
Bockstael (2000).  
 
Effect of pleasant view and accessibility to amenities on the property value has 
also been studied by many researchers. Do (1995) finds out that golf course view 
enhances the property price. Green land is also considered as one of the pleasant view. 
Correll et al (1978) proves that residential property values decline with the remoteness of 
the property from the greenbelt. Benson et al (1998), Huang (1996) and Mok et al (1995) 
all show that sea view has a significant implicit value on the property prices. Ho (1999) 
and Yeung (2005) show that graveyard view brings negative value to the property.  
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Mok et al (1995) shows that housing estate (with not less than 10 residential 
towers), with better security and shopping facilities, has a positive effect on the property 
price. Following Mok et al, Huang (1996) studies the effect of the estate-type 
development to the property value and concludes that the former do has a positive impact 
to the latter, possibly due to the desirable inherent amenities in the development. This 
implies that the neighborhood amenity level also has a positive impact on the property 
value. 
 
Social factors are also taken into account by many researchers as the 
neighborhood traits. Schnare (1976) and Vandell & Zerbst (1934) are interested in racial 
considerations. Hung (1998) examines the implication of the presence of public housing 
estate to the value of the nearby property. Thaler (1978) and Li & Brown (1980) study 
crime and vandalism. Wong (2000) examines the effect of murders and suicide cases on 
the property value in Hong Kong. He shows that there is a negative effect of these events 
and the belief of fung-shui is the most apparent explanation to that. 
 
The presence of community facilities near to the property brings premium to the 
property value. High accessibility to shopping complexes (Sirpal 1994; Des Rosiers, 
Lagana, Theriault & Beaudoin 1996), high quality of public schools in close vicinity 
(Haurin & Brasington 1996; Chauretie & Neill 2000), churches (Do, Wilbur & Short 
1994; Carroll, Clauretie & Jensen 1996) and hospitals (Huh & Kwak 1997) have 
incremental effect to the property value. 
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2.3.2 Locational Traits 
  
The study of the effect of location on the residential property is enlightened by 
Alonso (1964). In his model, he focuses on the role of distance from city centre as a 
significant factor in determining the land rent. Customers consider the accessibility to a 
single work place when they are choosing their residential apartments. The model implies 
that there is a decline in site payment as distance between the site and the work place 
increases. As residents live further away from the work place, they require higher 
compensation to offset the higher commuting expense and longer traveling time. The 
result shows the relationship between accessibility and price. 
 
 Accessibility to economic and social facilities is included in the location traits. 
Central Business District (CBD) is regarded as an economic facilities. Hong Kong is a 
densely populated city with inadequate road space. This encourages people to give up 
driving and use public transport. It is expected that homebuyers would choose a property 
closer to their work place, usually CBD, or closer to the public transportation, like MTR 
stations. They are willing to pay a premium on that convenience. Accessibilities to CBD 
and public transport are commonly regarded as important factors in affecting the property 
price. 
 
In Chau, Ng and Hung (2001), the traveling time, traveling cost, convenience 
level and the availability of different transport means are defined in the accessibility to 
CBD.  Mok et al’s (1995) study includes distance from CBD as a location variable and 
the result of the study supports the hypothesis that property prices declines with the 
increase in the vicinity from the CBD. 
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Transport accessibility, as defined by So et al (1997) is the distances from the 
subject property to the nearest Mass Transit Railway (MTR), buses and minibuses 
stations. They choose Quarry Bay, one district in Hong Kong for their study because they 
want to obtain a sample with higher homogeneity. Except buses, all other variables show 
significance to the property price. In Chau and Ng (1998), the electrification of KCR 
reduces the price gradient between Shatin and Tai Po which the former is regarded as 
urban area while the latter is suburban area. 
 
 Accessibility to social facilities is included in the study of property price by many 
researchers as well. Harrison (1974) includes accessibility to schools and major highways. 
Hung (1998) examines the effect of various distances from shopping centre. So et al 
(1997) inserts the accessibility to swimming pool and other sport facilities to their model. 
Mok et al (1995) also study the effect of accessibility to school zone, in addition, distance 
from big estate and entertainment facilities. 
 
2.3.3 Property-specific Traits 
 
 Property-specific traits include internal characteristics which only possess by the 
property specifically. In some researches, these traits are wholly named as structural traits. 
They are not necessary related to structural characteristics. Property-specific is used 
therefore to prevent misunderstanding. In Cheshire & Sheppard (1995), a number of 
variables are used in their model. They include type of housing, number of bedrooms and 
WC, square feet of living area and lot area. In Apps (1971), only the building age, floor 
area, storey height and lot area are considered. In Wabe (1971) model, the presences of 
garage and central heating are included. In Kwong, Siu and Chung (2003), the effect of 
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the presence of balcony in apartment to the implicit property value is studied. The 
balcony, as a green provision associated with view enjoyment, in modern residential 
buildings, imposes a positive significant effect on the value of the property. Although 
there are numerous structural traits that researchers could add, the common practice is just 
adding those that are cost significant and generate utility to consumers. 
 
The common structural traits being included is age, orientation, view, floor level 
and size. Wolverton (1997) studies the relationship between residential lot price and the 
lot size which is the GFA of the lot. Mok et al (1995) studies the implication of property 
size, age and floor level on property price in Hong Kong context and finds out that the 
older the properties or the larger the property, the lower the property price while property 
price inclines with the floor level. However, it should be noted that the age used by Mok 
et al is computed by the year of completion of the building, which is different from the 
definition used in this dissertation.  
   
Floor level as a dwelling specific element is not only accounted to view enjoyed 
by the apartment, but lucky number floor level is also an intangible attributes to the 
property value.  Ma and Chau (1998), Bourassa and Peng (1999) and Chau et al (2001), in 
their research, find out that units with lucky numbers in their addresses can be sold at a 
higher price. Chau et al (2001) even proves that the hedonic price of lucky floor number 
is higher in boom period than in slump period.       
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Another intangible dwelling specific attribute is goodwill of the developers. Its 
effect to price of the apartment unit is studied by Chau et al (2001) and the study shows a 
positive and significant effect to the apartment price, probably because homebuyers are 
on guard against the construction defects and the developer defaults. 
 
2.3.3.1 Design / aesthetic Attributes 
 
It is rare to find aesthetic attributes included in the hedonic pricing equation. 
Cheung et al (2004) has tried to put interior decoration as one of the independent 
variables indirectly in hedonic equation studying the transaction frequency. Kingswood 
Villas is studied in their research. The quality of construction materials, in particular the 
interior decoration of the units and corresponding external construction, in Phase 6 (the 
last phase) is better than in other phases. A dummy variable of PHASE6 is added to 
include the factor of the presence of interior decoration. The result shows that the 
transaction intensity is affected negatively by the variable of PHASE6. 
 
2.3.3.2 Physical Attributes 
 
It is not common to find an independent variable in the hedonic pricing model 
specifically investigating the physical condition of a property.  Nevertheless, there is 
another way to investigate this attribute. 
 
The benefit of housing rehabilitation is investigated by Yiu & Leung (2005) by 
using the exponential deterioration curve of a hypothetical non-rehabilitated housing 
(HNRH). It may not be plausible to assume that the net benefits of housing rehabilitation 
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are efficiently reflected in the market price because there are some other institutional 
constraints in transacting ageing housing, e.g. bank mortgage policies. Therefore, they use 
another method to evaluate the benefit. The qualities of non-rehabilitated and 
rehabilitated buildings are assessed under the Value Age Index (VAI) scoring. An HNRH 
of reinforced concrete framed structure is constructed. The scores of different buildings 
are plotted on the curve. The points of those rehabilitated buildings are on the curve or 
even above the curve while those non-rehabilitated are below the curve. The result 
concludes that rehabilitated blocks have increased scores against the assumed scores. 
Value enhancement effects are shown in the rehabilitated sample. 
   
2.3.4 Attributes to unit quality and residential satisfaction 
 
Juran and Godfrey (1999) define quality as those product features meeting the 
need of customers and in doing so provide customer satisfaction. Buildings are among the 
largest, most complex and long-lasting products that human creates (Baird et al., 1996). 
In this dissertation, area of study is focused on individual units within a residential 
building, but not the whole residential building. However, an individual unit, which is 
also treated as a product, is served by the same definition of Juran and God. 
 
Researches are done to study the quality of housing unit. Kain and Quigley (1970) 
measures the residential quality associated with individual dwelling units by analyzing 
the rating of a number of aspects provided by interviewers and city building inspectors. 
The indexes in the study shows that aspects of dwelling units, structures, parcels and 
micro neighborhood are important attributes to the housing unit quality. 
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Quality can be defined based on the concept of normative deficit (Ha and Weber, 
1994). Morris and Winter (1978) indicates that housing condition can be judged by family 
and culture norms. They conclude that when housing does not meet these norms then 
deficit occur. Morris and Jakubczak (1988) defines deficit as the difference between a 
norm and the current actual state (deficit = condition – norm). Ha and Weber (1994) 
defines their quality score as : 
 
Quality = (Condition – Deficit) = [Condition – (Expected – Condition)] 
i.e. Quality = Q(Condition – Expected), 
 
incorporated the concept of deficit index of Morris and Jakubczak (1988). Quality of 
housing units is defined as the difference between current condition and expected 
condition. No deficit occurs when ideal level of the condition is equal to that of the 
present level. This definition is important in this dissertation.  
 
“Customers” of the residential units targeted in this dissertation is only the 
homebuyers. The group of renter is excluded from this research. Campbell et al (1976) 
pointed out that since perceptions of different individuals are different, individuals’ 
assessments toward those residential attributes will diverge from person to person. 
Eventually, personal standards direct individuals to have their own quality evaluations, 
thereby the residential satisfaction. 
 
Ha and Weber (1994) develop a residential quality index and test its relationship 
with residential satisfaction. Environmental safety, planning/landscaping, housing policy, 
socio-cultural environment and quality of housing unit are identified as significant factors 
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to residential satisfaction in which quality of housing is the most influential among these 
factors. 
 
2.4 Definition of term and nature of residential fitting-out work 
 
To support the later part of the dissertation, the definition and characteristics of 
refurbishment in Hong Kong context are going to be discussed. 
 
2.4.1 Definition of residential fitting-out work 
 
 It is important to define the term “residential fitting-out” which is the key concept 
of this research. 
 
In Hong Kong, the Chinese wording of “Chong Sou” () refers to mini 
renovation work on an apartment. In the industry, they use the English term “fitting-out” 
or “fit-out”. However, there is no clear and detailed definition for the word “fitting-out”. 
Therefore, the author of this dissertation concludes the definition of fitting-out by 
modifying the general understanding to the meaning of fitting-out. 
 
Fitting-out attempts to redress depreciation. There are more than 20 terms that are 
currently used to describe this attempt. Many of these terms are used interchangeably 
which lead to confusion among professional (Mansfield, 2002). Here are some of the 
terms used to in the industry commonly: 
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o “refurbishment” was the work which involves the structural alteration of 
buildings, the substantial replacement main services or finishes and/or 
the substantial improvement of floor space while at the same time 
including associated redecoration and repair work on the one hand and 
related new building work on the other (Hardcastle et al, 1987); 
o  “conversion” or “restyling” may describe the same operation depending 
on whether the emphasis is to be on the use or in the appearance. (Bone, 
1987); 
o “renovation” is the attempt to improve conditions and increase the 
economic value of the existing building. It does not only restore the 
building to its original design and service standard, but also improve it 
to meet new requirement. (Dy, 1995); 
o Rehabilitation is the restoration of damaged or lost capacity of a building 
(Chau et al, 2003); 
o Maintenance is keeping the device in working order or preventing it from 
out-of-order (Chau et al, 2003); 
o Fitting-out is adding element to the building shell to change its character, 
quality and environment. (John & Allan, 1988) 
 
There is an exhausted list of terms used to portray the activity of redressing the 
depreciation of a property. However, most of these terms are describing the whole of 
buildings, seldom for an apartment. From the list, refurbishment and renovation carry 
similar meaning. The definition of fitting-out by John & Allan (1988) is referring to work 
for a workplace. Nevertheless, John & Allan (1988) only focus on the works of addition 
and interior design. Works on residential apartment is more than that. Reinstatement, 
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repair and alternation work (such as enlarging the compartment by removing the non-
loading bearing partition wall) are commonly included in fitting-out work in Hong Kong. 
There are two main differences between fitting-out work and refurbishment. Firstly, 
refurbishment is for the whole building usually while fitting-out work is for an apartment. 
Secondly, refurbishment usually involves structural changes while fitting-out work is 
minor and non-structural and seldom involves structural alternation. Except these two 
aspects, the scope of works of refurbishment and fitting-out are quite similar. 
 
 For that reason, the author streamlines the meaning of fitting-out work on the 
basis of its original understanding and the definition of refurbishment and it is: 
 
… work which involves the minor and non-structural alternation, substantial replacement 
of main services or finishes and/or the substantial improvement of the apartment 
configuration and space while at the same time including associated redecoration and 
repair work. 
 
2.4.2 Residential fitting-out work in Hong Kong 
 
Residential fitting-out work can be divided into two parts in Hong Kong context. 
They are decoration and rectification works. Decoration work focuses on improving the 
aesthetical aspect of the apartment by installing ornaments to the bare shell of the 
apartment and arranging these items according to the user’s preference and style. This 
forms the basis of housing interior design. Rectification work relates to the minor repair 
work to the defects and simple conversion to the configuration to restore the apartment to 
its functionality and acceptable appearance.  
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Decoration works in residential fitting-out work 
 
General items in decoration works include beautifying the vertical and horizontal 
components of the shell of the apartment. For horizontal components, they include floor 
and slab. Bare surface of the floor can be covered by different types of floor tiles or 
fixtures, such as wooden tile, marble, carpet etc. Bare ceiling surface can be covered by 
painting or concealed by false ceiling. Vertical components include column and wall 
(including structural and partition walls). They are beautified usually either by painting or 
installing wallpaper or wall tiles. Besides, positioning and arranging quality furniture, 
installing high class lighting fixture and sanitary fitments and placing luxurious 
housewares such as electrical appliances, appliances in the kitchen etc and fixing stylish 
doors and windows, all may be included in the decoration work of the fitting-out job. 
Decoration works form the major item in superiors fitting-out work.  
 
Depending on the budget, the quality, material used and workmanship in the 
decoration works are in different degrees and standards. It can be assumed that superiors 
fitting-out work is with higher standard and quality than that of the economical fitting-out 
work. Furthermore, different people have different perception and preference to style and 
design. Therefore, the interior design of an apartment is usually tailor-made to suit the 
preference of the user. In this dissertation, the fitting-out work considered is completed 
before the transaction, Therefore the homebuyer has little or even no opportunity to 
participate in the design process. This may render the homebuyer the acceptability to the 
decoration and also to his or her perceived value of the flat. 
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Rectification works in residential fitting-out work 
 
Rectification works can restore and upgrade the functionality and appearance of an 
apartment. Some minor repair, renewal and replacing tasks include furnishing minor 
defects such as holes on the wall or ceiling, broken wall tile, shrinkage cracks, 
unevenfloor surface etc. To improve the functionality, re-arranging the layout of the 
apartment is necessary. It is common to demolish the non-structural partition wall to 
create a larger room or provide a more spacious environment. Of course, Deed of Mutual 
Covenant (DMC) of the building is required to observe before any of this demolition is 
performed. Conversely, partition wall may be elected to improve the configuration and 
compartment of the flat. This is also a kind of rectification work. Rectifying building 
services such as replacing cable or wiring, adding, replacing or installing sockets or 
switches is also included in the list of rectification works. This kind of rectification work 
forms a higher proportion in the normal fitting-out work. 
 
2.4.3 Definition of different degrees of residential fitting-out work 
 
In term of price, the average price for normal fitting-out is about $100 to $500per 
square feet while that for superior fitting-out is usually more than $500 per square feet 
and sometime above $1000 per square feet. Those factors leading to this difference 
includes the degree of design involved and quality of materials used.  
 
Design in the decoration works can be in different styles (cyber, simple, tradition, 
European etc) and appearances (color, tone, configuration etc), according to subjective 
preference. Standard design may be provided by fitting-out company and customers 
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choose from those design. Expertise required is less and thus price is lower. If the 
customers require a unique design, interior designer of the company will then devise a 
tailor-made design for him/her. This involves much higher costs. In conclusion, higher 
the quality of design, the higher is the cost and more unique the design, more superior is 
the fitting-out. Different designs are used in different decoration which means that the 
apartments are observed in different styles and appearances. It is impossible to normalize 
all the design to one standard or difficult to classify them in term of design. 
 
 Quality of materials used determines the price as well. Special furniture, fitting or 
appliances are required to import from other countries. To suit the configuration and 
create a style for the unique design, the fitting and special furniture are required to tailor-
made sometimes. This impose higher price to the fitting-out works. If the materials for the 
works are generally available from any material suppliers or the materials can be used in 
others fitting-out works, bulk purchase is possible. This can reduce the price. In 
conclusion, the higher the quality or uniqueness of the material used, the higher the price 
of the work.       
 
 Therefore, we can observe that design and price of the fitting-out work are closely 
related. The price of the works can reflect the standard of design in certain degree. Using 
the price of the fitting-out as the parameter in determining the fitting-out is reasonable in 
this case. The market has the general presumption to the prices of different level of 
fitting-out work, so it is assumed that the customers, the fitting-out company and the real 
estate agents have the same interpretation to the price of the fitting-out. Therefore, no 
further clarification to the definition of normal fitting out and superior fitting-out is 
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required. The author fully relies on the Economics Property Research Centre (EPRC) to 
define the fitting-out works. 
 
2.5 Relationship between fitting-out, depreciation and obsolescence 
 
 The effect of renovation to property value is studied in this dissertation. In other 
word, the author is studying whether there is any implication of renovation to the 
depreciation of the property and if there is an implication, whether it is negatively or 
positively influencing the value. Furthermore, depreciation is the result of obsolescence. 
The author is also interested in finding the way by which refurbishment is acting on the 
factors of obsolescence. In this part of the dissertation, the concepts of depreciation and 
obsolescence are portrayed in detail. 
 
Definition of depreciation and obsolescence 
 
The early definition of depreciation by Chapman (1973) is that it is a fall in value 
and thus in accounting: depreciation is the reduction in the value of an asset through wear 
and tear while he defines obsolescence as the drop in value of an asset which has passed 
its peak of use or productivity. Based on the definitions above, these two terms are 
seemingly identical and capable being used interchangeably (Baum, 1991).  
 
Obsolescence is grouped under one of the categories of depreciation in the 
definition by Wofford (1983), which gives the new insight to study the relationship 
between depreciation and obsolescence. In Wofford (1983), depreciation is categorized in 
term of the reason of the reduction in value; they are physical deterioration, functional 
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obsolescence and economical obsolescence. Physical deterioration is the loss in value due 
to wearing out of the improvements. Functional obsolescence is the inability of an 
improvement to perform the job for which it is designed. Lastly, economical obsolescence 
is the loss in value due to factors outside the property itself. 
 
 After Wofford, more proper definitions for depreciation and obsolescence emerge. 
Depreciation is a loss in real existing use value of property and obsolescence is one of the 
causes of depreciation, decline in utility not directly related to physical usage or the 
passage of time (Baxter, 1981 and Salway 1986). Baum (1991) uses the observations that 
notwithstanding the obsolescence, rent increases during inflation and property value 
increases due to advantageous planning decision, to emphasize that depreciation and 
obsolescence are two different concepts.  
 
Yiu (2000) points out five different types of obsolescence of buildings in his 
discussion of the relationship of maintenance and obsolescence. They are: 
 
o Physical Obsolescence when physical collapse is possible; or 
o Economic Obsolescence, when occupation is not considered to be the 
least cost alternative of meeting a particular objective; or 
o Functional Obsolescence, when building ceases to function for the 
same purpose as that it was built; or 
o Technological Obsolescence, when the building is no longer 
technologically superior to alternative; or 
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o Social and Legal Obsolescence, when human desire or legal 
requirement dictates replacement for reasons other economic 
considerations. 
 
Hierarchy of classification of depreciation and obsolescence 
 
Baum (1989) constructs a hierarchy for the classification of depreciation and 
obsolescence (Figure 1). There are two types of depreciation, tenure-specific and 
property-specific. Tenure-specific depreciation is the results of leases, tenancies and 
statutes which restrict or encumber the investment. It is not our focus in this dissertation. 
Property-specific depreciation is further categorized into site value changes and building 
depreciation. Site value changes is caused by demand and supply factors, such as general 
level of economic activity, the general level of activities in property market and local 
activity in sub-market. These levels create environmental obsolescence, diminishing the 
utility of the site and thereby depreciating in site value. 
 
Building depreciation is composed of physical deterioration and building 
obsolescence. Physical deterioration relates to the deterioration of the physical fabric of 
the building as a function of use, passage of time and the action of the elements. On the 
other hand, building obsolescence is defined as value decline not directly related to use or 
the passage of time or the action of the elements. The decline is instantaneous as a result 
of a technological advancement or changing market perceptions about the building’s 
quality and design including functional obsolescence. 
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Figure 1 Classification of depreciation and obsolescence 
(Source: Baum, A.E (1991) Property investment depreciation and obsolescence, 
Routledge: London, pp 61) 
 
Building obsolescence 
 
From Baum (1989)’s model, Salway (1986) further categorizes building 
obsolescence into four areas. They are aesthetic, functional, legal, and social 
obsolescence. Aesthetic (or visual) obsolescence is resulting from outdated appearance. 
Functional obsolescence is due to technological advancement and change in occupants’ 
requirement. This impinges the facilities and layout offered. Legal obsolescence is 
resulting from the introduction of new legal standards. Finally, social obsolescence is the 
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consequence of increasing demand by occupants for controlled environment and 
improved facilities. Baum (1991) in his later research groups the legal and social 
obsolescence under the functional obsolescence because all these three obsolescence are 
relating to the decline in functionality of the property. 
 
Relationships between fitting-out, depreciation and obsolescence  
 
 Building and apartment unit are treated the same in the sense of property. Both 
building and apartment face depreciation and obsolescence. This dissertation is studying 
whether refurbishment has implication to the value of an apartment that is its depreciation. 
Throughout this dissertation, the depreciation of and apartment unit is assumed to be 
within the definition given by Baum (1991). 
 
2.6 Economics of housing renovation 
 
An overview of economics of housing renovation done in some important 
researches is portrayed so as to form the basis of the hypothesis. There is little previous 
researches relating to fitting-out is conducted specifically for apartment or residence. 
Most of the mentioned researches below are in housing and building contexts. 
Nevertheless, it is still worth investigating because apartment shares similar concept as 
property with the building and housing. Besides, most of the real estates in Hong Kong 
are high-rise buildings and in multiple ownership, which is different from that in other 
countries, with low-rise buildings or detached houses. The apartment can be considered as 
having similar nature as the house in those researches below.  
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Many researches are carried out study the effects of housing renovation on the 
enhancement of property value around the world. In this part of the dissertation, the 
housing renovation is discussed in the economic perspective.  
 
The implication of renovation / fitting-out on prices and rents of residential and other 
buildings 
 
 There are many studies that are focused on the result of renovation of whole 
building.  Chau et al (2003) uses the panel data in Hong Kong to estimate the impact of 
refurbishment on the market value of properties of a large housing estate. The result in the 
study shows that the refurbishment has brought about 9 per cent increase in the market 
value of the property, far excess the cost of refurbishment. Besides, Chau et al (2003) also 
analyses the reasons for the reluctance to carry out refurbishment works. They are high 
negotiation cost, adverse selection due to information asymmetries between buyers and 
vendors and the ignorance of the fact that the benefit resulted from renovation is 
outweighing the cost of refurbishment. Although, the focus of this dissertation is on 
housing unit, not the whole building, some of the points discussed above are useful for 
interpreting the results and other observations.  
 
Rrenovation / fitting-out as an investment to the product 
  
Housing is an assortment of attributes to satisfy general consumption objectives 
and it is not a once-off purchase (Portnov et al, 2003). To enhance the value and improve 
housing utilities, investors, either the owner or vendor, may carry out home conversion 
and modification works. In Portnov et al (2003), two studies are carried out. The first 
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study explores whether environmental and building factors affects the incentive of 
investors to invest, that is carry out housing modification to enhance the property value. 
The second one studies whether housing modification added premium to the property 
value. However, since only external changes and modification are surveyed and interior 
design is ignored, the implication of housing modification cannot be fully observed.      
 
Reluctance in investing in maintenance and fitting-out    
 
Yiu (2000) points out the reasons of which the owners are reluctant to invest in 
older buildings than newer buildings are twofold. On one hand, older buildings cannot 
meet up-to-date requirement and taste of the housing customers. This constitutes a high 
opportunity cost to maintain an older building than a new one. Yiu (2000) defines this as 
economic obsolescence. On the other hand, it is difficult for potential buyers to 
distinguish the differences between a well maintained old building and a less well 
maintained one. Older buildings have more hidden problems. However, removing the 
hidden problems cannot improve the capital values of the buildings significantly.  
 
In the opportunity cost model in Yiu (2000), it states that return will be lower due 
to wear and tear and out-dated style. Opportunity cost of maintaining older buildings 
increases exponentially with the age of building, although the actual real cost is not so 
high. This renders owners more reluctant to invest on maintenance when the building is 
getting older and older. 
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The second reason pointed out by Yiu (2000) for the reluctance is the high 
information cost. It is expensive to find a specialist to distinguish a well maintained 
building from a less well maintained one. People may ignore the result of the 
maintenance work and thus vendors fail to reward from the building maintenance. 
 
 Yiu (2000) explains the relationship of obsolescence and maintenance using the 
model of Lee (1992). He mentions that obsolescence and capital depreciation will still 
exist even though the original standard of requirement is maintained. It can be shown in 
the figure 2. 
 
 
Figure 2 Relationship between standards of building maintenances and its ageing 
(Source: Lee, R. (1987) Building Maintenance Management, 3rd Edition, Collins: London, 
pp 30) 
 
Figure 2 is so-called “K-form”. The level of maintenance is termed as “Constant 
Quality Maintenance Standard” by Lee (1987). The declining quality standard due to 
lacking of maintenance is “Deteriorating Quality Maintenance Standard”. If improvement 
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works are implemented, building condition and quality can be enhanced to meet the 
current users’ needs. Then it is named as “Enhancing Quality Maintenance Standard”. 
 
 In the view of residential apartment, it will also face deterioration and 
obsolescence due to the lacking of improvement and maintenance. As in the definition of 
fitting-out in this dissertation, it includes improvement (such as redecoration, replacement 
of services and finishes etc.) and repair and minor rectification works. Fitting-out work 
may be capable to redress the depreciation and enhance the quality of the apartment.  
 
2.7 Conclusion 
 
 Pointed out by Protnov et al (2003), property is not a once-off product. To achieve 
the utility and enhance the value, homeowners or vendors may invest in their properties 
by carrying out housing modification and conversion. This is the major starting point on 
which this research is based.  Fitting-out work is treated as a kind of housing modification 
and conversion in this dissertation. Its implication to property price is studied by using the 
hedonic price model. Property is a collection of attributes to satisfy general consumption 
objectives. These attributes contribute differently to the property price. Hedonic price 
model is common method in studying the degree of these attributes influencing the 
property price. Presence of fitting-out work immediate before the transaction between the 
vendor and purchaser is assumed as one of the many attributes affecting the property 
price in this dissertation.  Residential unit faces depreciation similar to a building. 
Deterioration and obsolescence are the factors leading to depreciation. This dissertation 
investigates the effect of residential fitting-out work on the property price in the housing 
quality perspective. This dissertation aims to find out whether fitting-out work can redress 
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the depreciation of the residential unit by reducing either deterioration or obsolescence. 
Two degrees of fitting-out work are studied in the hedonic price model: normal and 
superior. On one hand, the author intends to study further to the implication of different 
degree of fitting-out work to the property price. On the other hand, the author aims at 
finding out the standard of housing quality which satisfies the homebuyer.  
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Chapter 3 
Data Collection and Process 
 
3.1 Sources of Data 
 
 The transaction data used in this dissertation comes from the Economics Property 
Research Centre (EPRC). Other information relating to the three concerned estates are 
came from the study of the location maps of Taikoo Shing, South Horizon and Mei Foo 
Sun Chuen and site visits. 
 
 EPRC database provides an easily-accessible means to collect transaction and 
asking price records of Taikoo Shing, South Horizon and Mei Foo Sun Chuen registered 
in Land Registry. There is asking price database in EPRC where vendors portray their 
property information to the public. Only this database contains information whether there 
is superior or normal fitting-out works at the point of transaction. Therefore, the records 
in the asking price database form the basis of the data. However, not all transaction is put 
in the asking price database before transaction. Those records presented in the asking 
price database are matching with that in the transaction database for the transaction price 
and date of transaction. Asking price is not considered because it is usually overpriced 
with the extent varies from one and other. From these two databases, property transaction 
record, transaction date, date of issue of Occupation Permit and other particulars of the 
units such as age, floor level, unit number and Gross Floor Area. 
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 EPRC does not provide description about the view of that particular property. To 
obtain the information about the quality and types of view that serves the apartment, site 
location maps are studied. The view is assumed to be the same for the same building with 
the same orientation. Some adjustment would be made if there is potential deviation to 
this variable for example obstacle to the original view enjoyed by the apartment. 
 
3.2 Data Adjustment for Time 
 
 The transaction used by this dissertation is from September 2003 to June 2005. 
Time effect exists in the data. Hong Kong property market may fluctuate a lot due to 
extraordinary political condition, geographical situation and financial policy. Three-year 
is not a very long period. However, with the high responding rate of the market, changes 
of price level occur from time to time, it does occur within a yearly period but also within 
a quarterly or even monthly period (Yeung, 2005). Data adjustment is important to make 
the data more accurately reflecting the real price of the apartment.  
 
 Price deflator is used in this dissertation to adjust the data. It is used to deflate the 
transaction prices at different time period to common base (July, 1991 in this dissertation), 
so as to eliminate the time effect on the property price. HKU Real Estate Price Indices1 is 
employed as the price deflator by this dissertation. This database is constructed by repeat-
sales method. There are four groups of price indices for residential, office, industrial and 
retail in the database. The price indices for residential type are further divided into four 
groups which are overall, Hong Kong Island, Kowloon and New Territories. The price 
indices for residential type from July, 1991 to June, 2005 are available in the database. 
                                               
1
 Real Estate and Construction Department, HKU Real Estate Index, the University of Hong Kong 
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Figure 3 has shown the trends of HKU Real Estate Price Indices for residential 
sectors in Hong Kong. Property price is not constant and is escalating over these three 
years. The property real price is not reflected by this time effect, so the application of 
price deflator is essential to remove the bias due to inflation. The price after adjusting by 
the price deflator should truly reflect the homebuyer’s preference of the property.  
 
Figure 3 Trends of HKU Real Estate Price Indices for Residential Sector in Hong Kong 
(Source: hkusury2.hku.hk/hkdata) 
 
3.3 Choice of Sample for Data 
 
 There is no specific rule for choosing sample for the data because the variable 
studying, that is the presence of fitting-out work immediately before the transaction, is 
not directly related to the real estate. Therefore, the main consideration in choosing 
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samples for data is the amount of transaction record. The three real estates with the largest 
amount of transaction record, Taikoo Shing in Taikoo, South Horizon in Ap Lei Chau and 
Mei Foo Sun Chuen in Lai Chi Kok are chosen. There are 111 transaction data in which 
17 is from Mei Foo Sun Chuen, 21 is from South Horizon and 73 is from Taikoo Shing. 
  
3.4 Selection of Variables 
 
Dependent variable 
 
 There is only dependent variable in the hedonic pricing model. It is Deflated Price 
(DP). Deflated Price refers to deflated Nominal Price, reflecting the real price of the 
property. The nominal prices from the EPRC are all deflated by the HKU Real Estate 
Price Indices. All the indices in the database has the same base, July 1991, which means 
that all the figures are  deflated transaction price in July 1991 dollar. All prices are on the 
same price level. The price indices used in this dissertation is listed in table 1. 
 
 The nominal property price is adjusted by the following equation using HKU Real 
Estate Price Index: 
 
(DP)i = Pi (P_INDEXi / 100) 
 
where  (DP)i    = Deflated property price in time i 
   P
              
= Nominal property price in time i 
   P_INDEXi      = Price Index in time i 
  (100 is the index in base term that is July 1991) 
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Year Month 
Residential 
(Overall) 
Residential 
(HKI) 
Residential 
(KL) 
Residential 
(NT) 
2003 1 97.57  113.08  89.70  92.23  
 2 96.90  108.10  91.68  92.31  
 3 93.78  105.86  89.62  87.58  
 4 93.06  106.65  87.53  87.31  
 5 90.22  101.08  85.72  85.01  
 6 91.48  102.72  85.45  86.63  
 7 91.23  104.67  86.62  84.51  
 8 89.86  103.36  84.01  84.22  
 9 93.91  109.83  87.44  87.45  
 10 98.21  114.75  91.83  91.38  
 11 99.07  117.14  88.87  93.61  
 12 101.52  118.36  94.47  94.67  
2004 1 107.28  126.16  98.90  99.67  
 2 111.47  132.65  103.03  102.93  
 3 118.15  141.04  109.30  109.11  
 4 119.79  141.33  111.63  111.11  
 5 120.90  146.73  112.26  110.56  
 6 118.46  140.07  110.71  109.17  
 7 117.86  139.69  108.40  109.90  
 8 118.09  138.20  109.60  110.53  
 9 120.51  144.46  113.01  110.66  
 10 126.23  150.60  118.40  116.16  
 11 128.04  153.12  120.87  116.91  
 12 129.40  155.12  122.70  116.92  
2005 1 130.45  156.94  124.42  117.58  
 2 133.59  163.01  125.58  120.71  
 3 138.01  167.28  130.48  125.77  
 4 142.08  171.97  135.53  129.30  
 5 144.81  173.39  139.30  131.15  
 6 144.73  170.08  142.21  130.79  
 
 Table 1 HKU Real Estate Price Indices from January 2003 to June 2005 
 
Independent variable 
 
 In chapter 2, three types of attributes affecting the property price are discussed. 
They are property-specific, locational and neighborhood traits. However, it is impossible 
to put all attributes in the model. Important attributes decided by the author are put in the 
model as independent variables. The detail description of those variables and the rationale 
in choosing those variables are discussed in the following paragraphs. 
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Structural Variables 
 
 The three structural variables used in the model in the dissertation are age, floor 
level and Gross Floor Area. They are chosen because they are commonly applied by 
many researchers and they contribute significantly to the property prices. The data of 
these three variables are easily available in the EPRC database. These three variables are 
explained in detail below. 
 
Age (AGE) 
 
 Many literatures include this variable in their models. This variable, AGE, reflects 
how old the property was at the transaction date or when the Agreement for Sale and 
Purchase (ASP) was signed. In this dissertation, age of the property is measured as the 
days elapsed from the date when the occupation permit was issued to the date where the 
transaction was done or the ASP was signed. The age of the property is measured by 
month. For example, the occupation permit is issued at October 1968 and the transaction 
is taken place at April 2004. Then the property age is 426 months. 
 
Floor Level (FL) 
 
 The variable FL represents the storey on which the property is situated at the high 
rise building. If the property is at the  20th floor, then the value of FL is 20. 
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Gross Floor Area (GFA) 
 
 The variable GFA represents the gross floor area and the size of the property. The 
unit is square feet. If the property has 800 square feet, then the value of GFA is 800. 
 
Square terms of AGE, FL and GFA 
  
 Some of the attributes may not be contribute to the property price in linear 
functional form. The square terms of the variables AGE, FL and GFA are used to test the 
assumption of linear function form. If the results in the regression model show that the 
square terms of these attributes are significant, then it represents that the attributes is 
increasing (+) or decreasing (-)  in an increasing (+) or decreasing (-) rate. This means 
that there will be maximum or minimum amount that people are willing to pay for that 
attribute. 
 
Presence of fitting-out work immediately before transaction(FIT) 
 
 The dummy variable FIT represents the presence of fitting-out work immediately 
before property transaction. As discussed in chapter 2, there are two levels of fitting-out 
work stated in the asking-price advertisement in EPRC database. They are superior 
fitting-out and normal fitting-out. Therefore, this variable is further categorized into 
N_FIT for normal fitting-out and S_FIT for superior fitting-out. If the property is carried 
superior fitting-out work immediately before transaction, then S_FIT is equal to 1 and 
N_FIT is 0. If it is normal fitting-out work, S_FIT is equal to 0 and N_FIT is 1. If no 
fitting-out work is carried out, both variables are 0. 
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Locational Variables 
 
Hong Kong Island or Kowloon Peninsula (HKI) 
 
 Three estates are chosen by the author in the dissertation. Taikoo Shing and South 
Horizon are on the Hong Kong Island while Mei Foo Sun Chuen is on the Kowloon 
Peninsula. This variable is added in the model to investigate whether homebuyers have 
preference in choosing properties on Hong Kong Island. The dummy variable HK is used. 
For Taikoo Shing and South Horizon, HK is equal to 1 while for Mei Foo Sun Chuen is 0. 
 
Mass Transit Railway (MTR) 
 
 The dummy variable MTR refers to the presence of MTR stations accessible by 
the estate. Only South Horizon is not served by MTR. Therefore, for South Horizon is 
equal to 0 while for the other two, this variable is 1. 
 
Neighborhood Variables 
 
Sea View (SV) 
 
 The dummy variable for sea view, SV, is included in the models. Only amenities 
with good quality of sea view are regards as sea view amenities. Determining the quality 
of sea view is argued as a subjective matter. To minimize the subjective effect, some rules 
are adopted by the author in deciding whether the unit is served by the sea view. 
Buildings on the coastal line without any other buildings or structures in front of it seen 
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from the map are assumed to have high quality of sea view. For fine adjustment, site visit 
is carried out to see whether there are trees or public facilities blocking the sea view of 
the unit. If unit is served by sea view, its variable SV is 1 otherwise it is 0. 
 
3.5 Expectation of variable coefficient 
 
The estimation of expected sign of the variable coefficient, shown in table 2 is 
determined by the author after reviewing the relevant literatures. The sign of the 
coefficient shows its implicit effect to the property price. If the variable has positive sign, 
it brings premium to the price of the property and vice versa. The author’s rationale in 
deciding the expected sign is explained below. 
 
Independent Variables Definition Expected sign 
AGE Age of the property (months) - 
AGE2 Square term of AGE + 
FL Floor level + 
FL2 Square term of FL - 
GFA Gross Floor Area ? 
GFA2 Square term of Gross Floor Area ? 
FIT Fitting-out + 
N_FIT Normal fitting-out + 
N_FIT*AGE 
Normal fitting-out 
Age of the property (months) 
- 
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S_FIT Superior fitting-out + 
S_FIT*AGE 
Superior fitting-out 
Age of the property (months) 
- 
HKI Situated on Hong Kong Island ? 
MTR Mass Transit Railway Station + 
SV Sea view + 
 
Table 2 Expectation of variable coefficients 
  
Structural variables  
 
AGE Coefficient of AGE is expected to be negative because the older 
the property, the lower is its value. Old property experiences 
deterioration in the structure and obsolescence in the design. 
 
AGE2  The rate of depreciation is expected to become faster as the 
property gets older and older. It is common sense that as property 
getting older and older, more and more repair work is required. 
Therefore, the square term of AGE is expected to be positive. 
 
FL The higher the level the property situated, the more open is the 
view. The noise and air pollutions from traffic are also expected to 
be lower. Therefore, people are more preferable to live in higher 
floor level than the lower. The coefficient of FL is expected to be 
positive. 
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FL2    The author expects that there should be a maximum implicit price 
for higher floor level. Therefore, the contribution of FL to the 
property is increasing in a decreasing rate. The coefficient is 
expected to be negative. 
 
GFA GFA is the area contained within the external wall of the building 
measured at each floor level including the area of balcony2. The 
sign of the GFA is uncertain because there are a number of factors 
contributing to the demand of the different GFA. Larger the area 
the larger is the open space. People are expected to pay a premium 
for the property for larger open space. GFA affect the property 
price positively. We should not ignore the fact that different 
income groups demand for different size of apartment. It is 
expected that higher income group prefers a larger flat and vice 
versa. If the housing estate is dominated by higher income group, 
the coefficient of GFA of that estate is then positive and vice versa.  
 
GFA2   The sign of the coefficient of GFA2 is also uncertain because the 
effect of GFA to property price is uncertain. 
 
 
 
 
                                               
2
 Building Ordinance (Cap 123) in Reg. 23(3) of Building (Planning) Regulations 
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FIT By common sense, fitting-out works can contribute to the property.  
Fitting-out work with similar nature as renovation may reduce 
deterioration and obsolescence and thus depreciation. Therefore, 
the coefficients of these variables are expected to be positive. 
 
S_FIT     &  The FIT is divided in to these two variables. By common sense, 
N_FIT  superior and normal fitting-out works can enhance the quality of
 the property. Therefore, the coefficients of these variables are
 expected to be positive. 
 
S_FIT*AGE     & The correlated terms, S_FIT*AGE and N_FIT*AGE, are used to 
N_FIT*AGE study the relationship between fitting-out works and age. It is
 common believe that old property can be sold at a higher price if it
 is carried out fitting-out work. 
 
Locational variables 
 
HKI The expected sign of HKI is uncertain because there is no 
literatures which can be refer to determine the sign by the author. 
The result can be on any of the two sides. 
 
MTR The expected sign of MTR is positive. This is because MTR is 
regarded as one of the efficient transportation in Hong Kong. 
People prefer to live in the place with close proximity to Mass 
Transit Railway Station to travel to work and study. 
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Neighborhood variables  
 
SV Many researches indicate that sea view bring premium to property 
prices. Sea view provides occupants with open space and luxury 
feeling. People prefer to buy property with sea view. Therefore, sea 
view should have positive implication on the property price. The 
coefficient is expected to be positive. 
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Chapter 4 
Data Analysis 
 
The descriptive statistics of the independent variables in the model is portrayed in 
Table 3. The mean of property age is about 294 months which is about 24 years old at 
time of sale. The range of AGE is from 202 to 438 months. The average transaction price 
is $6527 per square feet of GFA. About 21% of the property in the model has carried out 
normal fitting-out works and about 22.5% has superior fitting-out works. The mean of 
GFA is 810 square feet ranging from 559 to 1471 square feet. Moreover, about 50% of 
the property is served by sea view and 80% of the property is served by Mass Transit 
Railway. 
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Table 3 Descriptive statistics of the independent variables 
 
DP AGE FL GFA HKI MTR N_FIT S_FIT SV 
Mean 6527.045 294.3694 14.71171 809.7928 0.846847 0.801802 0.207207 0.225225 0.459459 
Median 6652.000 297.0000 13.00000 788.0000 1.000000 1.000000 0.000000 0.000000 0.000000 
Maximum 11407.00 438.0000 50.00000 1471.000 1.000000 1.000000 1.000000 1.000000 1.000000 
Minimum 2251.000 202.0000 1.000000 559.0000 0.000000 0.000000 0.000000 0.000000 0.000000 
Std. Dev. 2078.752 53.76040 9.454568 160.4420 0.361768 0.400450 0.407143 0.419625 0.500614 
Skewness 0.093424 0.501909 0.884875 1.291597 -1.926204 -1.514148 1.444801 1.315560 0.162698 
Kurtosis 2.277490 3.093914 3.723913 5.247841 4.710263 3.292646 3.087451 2.730698 1.026471 
 
         
Jarque-Bera 2.575812 4.701178 16.90929 54.23127 82.16798 42.81003 38.65321 32.35333 18.50324 
Probability 0.275848 0.095313 0.000213 0.000000 0.000000 0.000000 0.000000 0.000000 0.000096 
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Chapter 5 
Methodology 
 
5.1 Introduction 
 
 The methodology applied in this dissertation is the hedonic price model. The 
coefficient of the hedonic price model is then estimated by the ordinary least square 
regression. Variables and functional form should be carefully chosen to prevent bias 
during the construction of hedonic price model. 
 
 The objective of this dissertation is to investigate the implication of residential 
fitting-out work carried out before transaction on the properties’ price in Hong Kong. The 
fitting-out work is categorized into two degrees, normal and superior. The impact of these 
two degrees of fitting-out work is further analyzed. 
 
5.2 Structure of the Hedonic Model 
 
 Bulter (1982) points out that only housing attributes that are costly to produce and 
yield utility to residents should be included in the hedonic price model. In Chapter 2, 
three important housing variables to the property price (P) are property-specific traits (D), 
locational traits (L) and neighborhood traits (N). If the relationship is linear, then, 
  
P = a0 + ∑aiLi + ∑bjDj + ∑ckNk + ε 
 
where, 
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P  = Market price of individual flat 
Di   = Variable representing property-specific traits i 
Lj   = Variable representing locational traits j 
Nk   = Variable representing neighborhood traits k 
a0   = Constant term 
ai, bj, cj  = Regression coefficient of the corresponding variables 
 ε  = Stochastic or error 
 
 The partial derivative of the above equation with respect to any trait as implicit 
marginal prices or the hedonic price as suggested by Rosen and Linneman (1980), is “the 
marginal change in the total site valuation associated with a change in that trait when all 
other traits level are held constant.” That is, 
 
∂ P / ∂ Si = ai 
∂ P / ∂ Lj = bj 
∂ P / ∂ Nk = ck 
 
 Each regression coefficient, ai, bi and cj, measures the changes in property market 
price, P, associated with a unit change in the corresponding variable, ceteris paribus. 
Other things being equal, one unit changes in Si , Lj and Nk will change P in ai, bi and cj 
units respectively. Thus, the regression coefficients are actually the hedonic price of the 
corresponding housing traits. 
 
 Following the construction of the equation, the regression coefficients are worked 
out. The relationship between dependent and independent variables that are property price 
and the traits is studied by regression analysis. The analysis can then be used to find the 
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its best-fit line by using the Ordinary Least Square (OLS) method. The regression 
coefficients of the function would then be calculated. The rationale of OLS is to estimate 
the true and unobservable function by minimizing the residual sum of squares, which is 
the sum of the difference between the actual and the forecast values of C. 
 
5.2.1 Choice of Functional Forms 
 
 Fail to choose the correct functional form can lead to estimation bias in the 
analysis. The determination of the correct specification of the hedonic relationship 
requires not only the correct dependent variable but also that the correct independent 
variables and functional form be utilized. Linneman (1980) demonstrates in his empirical 
results that 86% overestimation obtained from his hedonic property valuation is due to 
functional form misspecification. The choice of functional form depends on two 
conditions, (1) a prior knowledge of the nature of the relationship between the dependent 
variable and the independent variables can be logically deduced, or (2) no prior 
information is available. 
 
 It is easy to choose the functional form if the case is the former conditions. The 
functional form is the one assumed to be the previous established relationship. For 
example, J-shaped functional form is known as the relationship between construction and 
height of the building.  The correct choice of functional form is taken on trail and error 
basis. In the first attempt, linear function or logarithmic function is assumed. If they are 
incorrect, more flexible functional forms will be used. Examples are the polynomial 
function and Box-Cox transformation. Linear functional form and Box-Cox 
transformation are discussed in more detail below. 
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Linear function form 
 
 The reason of using linear function as the first attempt is that functional form of 
the hedonic price relationship has been hypothetical in treatment. Linear function is 
useful because it follows the notion of linear coefficient as hedonic price and suitability in 
the estimation of demand elasticity of housing attributes. The effect of each housing 
variables, used in the hedonic price models in this dissertation, on the property price is 
more or less recognized. However, when a package of such variables is grouped in a 
model, the combined effect of these variables on the relationship between them and the 
property price is very difficult to predict. Therefore, the linear function will be used as the 
first attempt and the second principle mentioned above will be chosen if necessary. 
 
Box-Cox transformation 
  
 Since there is frequently no prior information of the functional form, it is usual to 
apply Box-Cox transformation in the economic models. Box-Cox transformation is 
regarded as one of the most flexible functional form. 
 
 To find out the most appropriate functional forms, it is logical to attempt several 
functional forms and use the multiple regression equation. Halvorsen and Pollakowski 
(1979) point out that Box-Cox flexible functional form for hedonic analysis and 
measurement produces the best performance by the goodness of fit test. This 
methodology is adapted by Linneman (1980), Megboluge (1989), Mok et al (1995) and 
Benson et al (1997) in their study. Box-Cox is a suitable functional form testing model 
because many familiar forms such as semi-log, log-linear and square-root can be obtained 
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in the flexible Box-Cox transformation. The above linear equation is to be transformed 
using Box-Cox transformation. The modified equation then becomes,  
 
(Pλ1 – 1) / λ1 = a0 + ∑ai [(Lλ3 – 1) / λ2] + ∑bj[(Dλ2 – 1) / λ3] + ∑ck [(Nλ1 – 1) / λ4]+ ε 
 
λi is the transform factor, for λi ≠ 0 
 
 As λ can be assumed as any value which is greater than or equal to zero, one can 
see that the Box-Cox transformation is very flexible. By putting different values for λ, 
different functional forms can be obtained. The Box-Cox specification includes the linear 
(when λi = 1 for all i), semi=log (when λi = 0 for all i except for λ1 which equals 1 or vice 
versa), square root (when λi = 0.5 for all i) and log-linear (when λi = 0 for all i) as special 
cases. 
 
 However, when dummy variables are included in the model, they cannot be 
transformed using the Box-Cox Transformation since the power transformation for these 
variables must necessarily be linear and the transformation can only be performed on 
variable that are strictly positive. Moreover, Linneman (1980) also suggests that the 
parameter searching process should focus mainly on the specification of the dependent 
variables rather than the independent variables. Therefore, most of the researches would 
assume that all the λs of the independent variables equal to one and try to find out the 
value of the λ of the property price variable only. 
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 Mok, Chan and Cho (1996) argue that there is no significant difference between 
the Box-Cox specification and the linear specification while Gordon and Richardson 
(1982) criticize that there is no clear evidence that the linear specification is inferior to the 
alternative specification. Chau and Ng (1998) show that the result from the more flexible 
Box-Cox specification cannot considerably improve the result from that of linear function. 
 
 With the above argument, semi-natural logarithmic model is employed for all 
estimating equations in this research. By doing so, the coefficients can be interpret as the 
effects of the factors in percentage changes in prices with respect to the changes in the 
dependent variables ceteris paribus. It is not unusual to use this functional form in 
housing market analysis. Chau et al (2001), Fletcher et al (2000) and Mok et al (1995) use 
this functional form in their researches. Furthermore, the semi-log specification has an 
added advantage as it remove the problem of heteroscedasticity (Fletcher, 2000). 
 
5.3 Limitation to Hedonic Price Model 
 
 There are limitations to Hedonic Price Model including heterogeneity, multi-
collinearity and problems concerning the functional forms. 
 
Heteroscendasticity 
 
 Heteroscendasticity occurs because the variance of the errors terms is not the same. 
It may be due to one of these four reasons. (1) Some data may be measured more 
accurately than the others. (2) The variance of the error terms is correlated with the 
independent variable. (3) It may be because of the misspecification of the functional form 
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or missing out of certain independent variables. Heteroscedasticity may render the least 
squares estimator not the best linear unbiased estimator. Besides, the standard errors 
computed for the least squares estimator are incorrect. To rectify, data transformation or 
White’s correction can be used. 
 
Multi-collinearity 
 
 It is the consequence when there are two or more independent variables that are 
highly correlated with each other. It renders the regression results inaccurate. T-value will 
be under-estimated.  High value of R2 will be observed if the multi-collinearity is severe. 
It can be diagnosed by examining the change in significance level before and after adding 
the suspected variable to the model. 
 
Functional Forms  
 
 A correct functional form should be selected because the result of the regression 
greatly depends on it. The semi-natural logarithmic model is used in this dissertation. The 
reason of using the semi-log model is discussed in last section. 
 
5.4 Hedonic Price Model 
 
 In this part, some of the terms used in dummy variables, t-statistics, coefficient of 
determination and F-statistics are discussed. 
 
 
 56 
5.4.1 Dummy Variables 
 
Some of the independent variables are unable to be quantified by numbers. They 
are qualitative in nature. In Mok et al (1995), the binary dummy variable is given the 
value of 1 and 0 otherwise. 
 
 After defining the conditions, such as good or bad, strong or weak etc, the variable 
is coded with 1 and 0 otherwise. For example, if fitting-out is carried out by a unit 
immediate before the transaction, the digit of the dummy variable is then 1. If not, it is 0.  
 
5.4.2 Test Statistics 
 
 To test the significance and validity of the results, three test statistics would be 
used. They are t-statistics, coefficient of determination (R2) and F-statistics. They are 
essential for statistical approach to real estate analysis. These three techniques are 
introduced one by one. 
 
Coefficient of determination (R2) 
  
 It is the proportion of variation in the dependent variable explained by the 
variation in the independent variable. It shows the goodness of fit. The value is in a range 
between zero and one. R2 increases as more independent variable are added to the 
equation irrespectively. 
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T-statistics 
 
 T-statistics is used to test the significance of the impact of each independent 
variable on the dependent variable. The t-value is relating to the regression coefficient of 
the independent variable and the standard error of that coefficient, 
 
t = [ b / Sb] 
 
The larger the t-value, the more accurate is the estimate that is the less likelihood that b = 
0. It should be noted that the magnitude of the effect of the independent variable on P 
which means that b can be highly significant but the effect of the independent variable on 
P may not be very high. 
 
 The rule is that independent variable is significant at (1 – α) x 100% confidence 
interval to the dependent variable if  
 
│t│ > T (α, df) 
 
where  α   =  probability of “b = 0” 
           df   =  degree of freedom3 
           T (α, df)  =  critical value for a given α and df 
 
 
 
                                               
3
 For t-statistics, df is the number of observations (N) minus the number of independent variable (k) minus 
one, that is df = N – k - 1 
 58 
If the calculated t is higher than the critical T, the hedonic regression coefficient b 
is said to be significant at that confidence interval (x) (say 90%) or significant at the (1-x) 
level (that is 10%). If the independent variable in this dissertation is ignored if the 
significance of the independent variable is lower than 95% confidence interval. 
 
F-statistics (F) 
 
 F-statistic can be used to study the significance of the R2. It is an additional 
evidence to show the significance of the result. R2 follows an F distribution with k and N-
k1 degree of freedom. It is employed to test the null hypothesis that none of the 
independent variables helps to explain the variations of the dependent variable about its 
means i.e.: 
 
Bi = 0 for all i 
 
The critical F-value for the given degree of freedom and level of significance α is then 
found. The calculated F-value is compared against the critical F-value. If the calculated is 
greater than the critical one, the null hypothesis can be rejected. 
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Chapter 6 
Assumption and Hypotheses 
 
6.1 Introduction 
 
 In this chapter, the author will explain the assumptions behind in the model. The 
assumptions are made based on the limitation and nature of the data source. Following 
this, four hypotheses are formulated to study the implication of fitting-out works on the 
property price. 
 
6.2 Assumptions 
 
First assumption: The enhancement of property price due to fitting-out work is 
solely contributed by the premium.  
 
 During property transaction, some contract sum may include the cost of fitting-out 
work and some may not. However, it is impossible to study every contract and find out 
whether this cost of fitting-out is included in the transaction sum or not. Besides, the cost 
of fitting-out work is not stated as a separated item from the consideration in the database 
of EPRC. The author cannot filter out the cost from the enhancement. The proportions 
between the cost and the premium due to the fitting-out work are unknown. Therefore, the 
author assumes that the enhancement of property price is solely contributed by the 
premium. This situation is also one of the limitations to the study. 
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Second assumption: Homebuyers are aware of the fitting-out during the selection of 
their properties.  
 
 When people intend to buy a residential apartment in the second hand market, 
usually they will have “window shopping” at different estate agency branches. The 
advertisement posted on the window notifies the customers whether there is fitting-out 
work done in that property. Then, the customer is assisted by the estate agent to visit the 
property. The customer can investigate the fitting-out condition during the visit. 
Therefore, the information of fitting-out work is assumed to be perfect during transaction. 
Besides, the homebuyers are perfectly informed the fitting-out condition of the property 
to make their choices. Based on this assumption, the effect of the fitting-out work is 
reflected in the property price. 
 
Third assumption: The two types of fitting-out works, superior and normal, are 
distinctive from each other. 
 
 Due to limitation of time, it is impossible for the author to investigate the fitting-
out condition of every property in the model. The fitting-out work cannot be classified by 
scoring the condition. Besides, the cost of fitting-out work cannot be obtained from the 
EPRC database. The fitting-out work cannot be categorized in term of cost. Therefore, in 
categorizing the standard of fitting-out work, the author is fully relied on the information 
given by asking price database of EPRC. Since only two types of fitting-out works are 
available from the information, the author assumes that there are only two types of fitting-
out works that is superior and normal. Dummy variables (S_FIT: 1 for superior fitting-out 
and 0 for otherwise and N_FIT: 1 for normal fitting-out and 0 for otherwise) are used for 
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the variable of the presence of fitting-out work immediately before the transaction. By the 
definition, the author assumes that there are only two types of fitting-out work in this 
dissertation and they are distinctive from each other. There is only minor or even no 
intermediate between them. 
 
6.3 Hypotheses 
 
There are four hypotheses in this dissertation. They are formulated for the study of 
the implicit effect of fitting-out work on the property price. They are discussed in the 
following paragraphs. The hypotheses are: 
 
5. Residential fitting-out work can raise the property price. 
6. The higher the standard of residential fitting-out work the greater is the 
contribution to property price. 
7. Higher housing quality is achieved by superior fitting-out work rather than the 
normal one. 
8. Older apartment can be sold at a higher price if fitting-out work is carried out 
before transaction. 
 
HYPOTHESIS 1: 
Residential fitting-out work can raise the property price. 
 
It is a common belief that property with fitting-out can be sold at a higher price 
than a similar one without fitting-out. This hypothesis is used to test whether the above 
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common belief is true or not. If it is true, FIT, S_FIT, N_FIT or all will show significance 
to DP.  
 
HYPOTHESIS 2: 
The higher the standard of residential fitting-out work the greater is the 
contribution to property price. 
 
 It is straightforward to understand that people prefer better quality and higher 
standard. It may also be the case in fitting-out work. This hypothesis is used to check 
whether property with superior fitting-out is sold better than that with normal fitting-out. 
If it is true, the coefficient of S_FIT will be greater than that of N_FIT. 
 
HYPOTHESIS 3: 
Higher housing quality is achieved by superior fitting-out work rather than the 
normal one. 
 
 This hypothesis is used to test the standard of building quality acceptable by the 
homebuyer. If N_FIT is insignificant while S_FIT is significant, it may be the case that 
people have already take the quality of normal fitting-out for granted. 
 
HYPOTHESIS 4: 
Older apartment can be sold at a higher price if fitting-out work is carried out 
before transaction than that without. 
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 It is the common sense that old apartment after carried out fitting-out work can be 
sold at a higher price than that without the fitting-out work. This hypothesis is used to test 
whether this common sense is true or not. If it is true, the correlated terms S_FIT*AGE 
and N_FIT*AGE or both will show positive result with significance. This means that 
people are willing to pay a premium for the fitting-out work when the unit is older or vice 
versa. 
 
6.3 Models set up 
 
Three models are set up in this dissertation to prove the hypotheses. Semi-log 
model is applied and the advantages of the application of this functional form to the 
dependent variable are discussed in chapter 5. 
 
FIRST STAGE:  Testing hypothesis 1 
 
MODEL 1: log(DP) = a0 + a1AGE + a2AGE2 + a3FL + a4FL2 + a5GFA + a6GFA2 + a7SV +
 a8MTR + a9HKI + a10FIT + ε 
 
 The model above is established to test hypothesis 1 that is whether residential 
fitting-out works would increase the property price.  
 
SECOND STAGE:  Testing hypotheses 2 and 3 
 
MODEL 2: log(DP) = a0 + a1AGE + a2AGE2 + a3FL + a4FL2 + a5GFA + a6GFA2 + a7SV +
 a8MTR + a9HKI + a10 N_FIT + a11 S_FIT + ε 
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 In the second model, the residential fitting-out is further categorized into normal 
fitting-out and superior fitting-out. The author establishes this model to test whether 
superior fitting-out has a stronger implication to the property price than normal fitting-out 
work. Besides, it examines the minimum housing quality acceptable by the homebuyer. 
 
THIRD STAGE:  Testing hypothesis 4 
 
MODEL 3: log(DP) = a0 + a1AGE + a2AGE2 + a3FL + a4FL2 + a5GFA + a6GFA2 + a7SV +
 a8MTR + a9HKI + a10 N_FIT + a12 N_FIT*AGE + a11 S_FIT +
 a13S_FIT*AGE + ε 
 
 The third model includes the correlated terms of N_FIT*AGE and S_FIT*AGE. 
They are added to test whether there is a combined effect of fitting-out work and age of 
the property to the property price. It is used to test hypothesis 4. 
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Chapter 7 
Result and Interpretation 
 
7.1 Introduction 
 
 
 The author is using a computer software, E View, to generate the regression result 
for the three models discussed in chapter 5. In this chapter, the results of these three 
models are portrayed one by one and the rationales behind these results are explained. 
 
7.2 Result and interpretation 
 
MODEL 1: Testing hypothesis 1 
Residential fitting-out work can raise the property price. 
 
The equation below is used to study the implicit effect of residential fitting-out 
works on the property price that is whether the common belief that fitting-out work can 
raise the price of the property is true or not. The independent variable, FIT, is the dummy 
variable indicating whether there is fitting-out work immediately before transaction. 
Other variables like AGE, FL, GFA, SV, MTR and HKI are included in the equation as 
well. 
 
log(DP) = a0 + a1AGE + a2AGE2 + a3FL + a4FL2 + a5GFA + a6GFA2 + a7SV + a8MTR
 + a9HKI + a10FIT + ε 
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Dependent Variable: LOG(DP) 
Method: Least Squares 
Included observations: 111 
Variable Coefficient Std. Error t-Statistic Prob. 
AGE -0.007006 0.004816 -1.454507 0.1489 
AGE^2 1.29E-05 8.38E-06 1.534539 0.1281 
FL 0.012459 0.008598 1.449113 0.1504 
FL^2 -0.000200 0.000215 -0.932942 0.3531 
GFA -0.000566 0.001326 -0.426554 0.6706 
GFA^2 4.28E-07 7.08E-07 0.604336 0.5470 
SV 0.173161 0.075361 2.297770 0.0237 
MTR 0.350727 0.082841 4.233764 0.0001 
HKI 0.727258 0.124721 5.831068 0.0000 
FIT 0.119833 0.055676 2.152313 0.0338 
C 8.654219 0.814667 10.62302 0.0000 
R-squared 0.500367   
Adjusted R-squared 0.450404   
F-statistic 10.01470   
Durbin-Watson stat 1.858739   
 
Table 4 Regression result for Model 1 
 
 The coefficient of FIT is positive as expected and significant at less than 5% level. 
This means that we are 95% sure that the variable FIT contributes to the property price, 
DP. SV, MTR and HKI also have positive signs and significant at 5%, 0.5% and 0.5% 
respectively. However, the result of the model is not quite satisfactory. The R-squared is 
about 50%. This is a low figure, meaning that the changes in dependent variable are not 
quite able to explain the changes in independent variable. Besides, although all the 
coefficients of the independent variables have the expected signs, AGE, FL and GFA are 
not quite significant. 
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Coefficient of FIT 
 
 The coefficient of FIT supports hypothesis 1 that residential fitting-out can raise 
property price. It shows that the transactions in the data have been raised nearly 12% due 
to the residential fitting-out works. However, it should be noted that the author has 
assumed that the enhancement of property price due to the fitting-out work is solely due 
to the fitting-out excluding the cost of the works. There may be the chance that this 12% 
is due to the cost of the works. The underlying reason of this significance may be due to 
the fact that residential fitting-out works can enhance the quality of the unit. People are 
willing to pay a premium for a higher quality of accommodation. 
 
Coefficient of determination (R-squared) 
 
The reasons for the low R-squared are two-fold. Firstly, it may be due to the 
existence of errors in the dependent variable, property price. As discussed in the chapter 3, 
the price deflator for the property price is the HKU real estate price indexes. It is 
constructed from all the repeat-sale transactions but not specifically from Taikoo Shing, 
South Horizon and Mei Foo Sun Chuen. It is representing all the popular estates instead 
of any individual housing estate. These price indexes are not able to reflect the price 
appreciation and depreciation of the individual property. The price of the individual 
property can change differently from the market. This creates error and bias to the 
dependent variable. Secondly, the low R-squared may be because of the missing out of 
some independent variables may have significant effect on the property price. 
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Coefficient of SV 
 
 The coefficient of SV, which refers to the presence of sea view serving the 
apartment, is positive and significant at 5% level. The apartments with sea view of these 
three estates are able to be sold at a higher price. It can enhance the property price by 
about 17%. This further supports the previous researches that sea view brings premium to 
price of the property. Sea view provides occupants with more spacious and luxurious 
feeling. People prefer to buy property with sea view. 
 
Coefficient of MTR 
 
The coefficient of MTR, which refers to the presence of Mass Transit Railway 
station accessible by the estate, is positive and significant at 0.5% level. This is because 
MTR is regarded as one of the efficient transportation in Hong Kong. People prefer to 
live in the place with close proximity to MTR station to travel to work and study. 
 
Coefficient of HKI 
 
The coefficient of HKI, which is representing estates on the Hong Kong Island 
side, is positive and highly significant at 0.5% level. Taikoo Shing and South Horizon are 
the estates on Hong Kong Island. The number of transactions in Taikoo Shing is 
dominating in the data of the model, contributing more than half of the data. One of the 
reasons of the significance of this coefficient is that the common belief that people prefer 
properties of Taikoo Shing than that of other estates may be true. Besides, it is easier and 
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more economical to get access to CBDs, such as Central and Admiralty, from Hong Kong 
Island side than the Kowloon side. 
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Model 2: Testing hypotheses 2 and 3 
(1) The higher the standard of residential fitting-out work the greater is the 
contribution to property price and (2) higher housing quality is achieved by superior 
fitting-out work rather than the normal one. 
 
 This model is used to study whether flat with superior fitting-out work can be sold 
at a higher price than that with normal fitting-out. The variable, FIT is divided into two 
variables, S_FIT and N_FIT, indicating superior and normal fitting-out works 
respectively. The equation in this model is: 
 
log(DP) = a0 + a1AGE + a2AGE2 + a3FL + a4FL2 + a5GFA + a6GFA2 + a7SV + a8MTR +
 a9HKI + a10 N_FIT + a11 S_FIT + ε 
 
Dependent Variable: LOG(DP) 
Method: Least Squares 
Included observations: 111 
Variable Coefficient Std. Error t-Statistic Prob.  
AGE -0.007037 0.004679 -1.504172 0.1357 
AGE^2 1.29E-05 8.14E-06 1.580057 0.1173 
FL 0.014499 0.008426 1.720876 0.0884 
FL^2 -0.000220 0.000209 -1.053260 0.2948 
GFA -0.000379 0.001287 -0.294866 0.7687 
GFA^2 3.10E-07 6.87E-07 0.450898 0.6530 
SV 0.214504 0.074814 2.867148 0.0051 
HKI 0.708065 0.121224 5.840951 0.0000 
MTR 0.355231 0.080587 4.408034 0.0000 
N_FIT 0.000598 0.065812 0.009087 0.9928 
S_FIT 0.219911 0.067748 3.246031 0.0016 
C 8.564528 0.792592 10.80571 0.0000 
R-squared 0.533220   
Adjusted R-squared 0.481355   
F-statistic 10.28102   
Durbin-Watson stat 1.917856   
 
Table 5 Regression result of Model 2 
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 The coefficients of N_FIT and S_FIT are both positive, but only variable S_FIT is 
significant at 0.5% level. It means that in the model, only superior fitting-out work 
contributes to the price of the property and normal fitting-out may not. Coefficients of SV, 
HK and MTR still positive and all are significant at 0.5% level. The R-squared increases 
to 53.3% due to the division of FIT into S_FIT and N_FIT. The signs of coefficients are 
all within expectation. Similar in model 1, coefficients of AGE, FL, GFA and their square 
terms are insignificant. 
 
Coefficient of N_FIT and S_FIT 
 
 N_FIT and S_FIT have contrasting significant levels. The former has about 99% 
insignificant while the latter has 0.5% significant level. In table 5, S_FIT has a greater 
coefficient than N_FIT. However, this result cannot conclude hypothesis 2 because they 
cannot be compared if any one of the two is insignificant. We cannot say S_FIT 
contributes more to the property because N_FIT does not have any effect to the property 
price. Therefore hypothesis 2 is withheld. 
 
However, the result can support hypothesis 3. In the assumption, the author 
assumes that there are only two standards of fitting-out works, superior and normal. As 
explained in chapter 2, the dominating work in normal fitting-out work is rectification 
work that is restoring and upgrading the functionality and appearance of a property. 
Interior decoration is not taken part in high degree. The result supports hypothesis 3 that 
people take the conditions after normal fitting-out work for granted during transaction. 
According to Ha and Weber (1994)’s quality score: 
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Quality = Q(Condition – Expected), 
 
if the condition is what the customer expected, this condition is not treated as high quality. 
The condition after normal fitting-out work is expected by the homebuyer. This condition 
can be regarded as the minimum level of requirement of the housing quality. People are 
not willing to pay more for this “normal” condition. On the other hand, superior fitting-
out work provides more than the normal fitting-out work, especially in the aesthetical 
aspect. The result shows that people are more willing to pay a premium for the condition 
of superior fitting-out work. This “superior” condition is better than that expected by the 
customers. Higher housing quality is achieved and thus a higher property price. 
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MODEL 3: Testing hypothesis 4 
Older apartment can be sold at a higher price if fitting-out work is carried out 
before transaction. 
 
 Correlated terms, S_FIT*AGE and N_FIT*AGE, are added to the model to study 
whether there is any combined effect of property age and fitting-out on the property price. 
The equation is: 
 
log(DP) = a0 + a1AGE + a2AGE2 + a3FL + a4FL2 + a5GFA + a6GFA2 + a7SV + a8MTR +
 a9HKI + a10 N_FIT + a12 N_FIT*AGE + a11 S_FIT + a13S_FIT*AGE + ε 
 
Dependent Variable: LOG(DP) 
Method: Least Squares 
Included observations: 111 
Variable Coefficient Std. Error t-Statistic Prob.  
AGE -0.007817 0.005272 -1.482913 0.1413 
AGE^2 1.49E-05 9.71E-06 1.539082 0.1270 
FL 0.014704 0.008472 1.735631 0.0858 
FL^2 -0.000226 0.000210 -1.075610 0.2848 
GFA -0.000630 0.001315 -0.478783 0.6332 
GFA^2 4.46E-07 7.02E-07 0.635495 0.5266 
SV 0.223515 0.076454 2.923533 0.0043 
MTR 0.358386 0.082595 4.339074 0.0000 
HKI 0.679121 0.125191 5.424666 0.0000 
N_FIT 0.098434 0.466593 0.210962 0.8334 
N_FIT*AGE -0.000397 0.001606 -0.247222 0.8053 
S_FIT 0.622208 0.433702 1.434644 0.1546 
S_FIT*AGE -0.001356 0.001478 -0.917474 0.3612 
C 8.747377 0.856871 10.20851 0.0000 
R-squared 0.538498   
Adjusted R-squared 0.476647   
F-statistic 8.706388   
Durbin-Watson stat 1.914842   
 
Table 6 Regression result of Model 3 
 
 74 
 Both coefficients of N_FIT and S_FIT are positive but both are insignificant at 
the 10% level after adding the correlated terms. The R-squared is about 54%, a bit greater 
than that of last two models due to the addition of the correlated terms. The others have 
the similar case as in models 1 and 2. For example, the variables, AGE, FL and GFA and 
their corresponding square terms are not significant but their coefficients have the 
expected signs. The coefficients of SV, MTR and HKI are positive and significant. 
 
The coefficient of S_FIT 
 
 From the above results, we can observe that the coefficients of N_FIT and 
S_FIT change dramatically after the addition of the correlated terms of N_FIT*AGE and 
S_FIT*AGE. There must be relationship between N_FIT and S_FIT and AGE. This 
relationship can be explained by the matrix as shown in figure 4.  
 
 As state in chapter 4, the average of AGE is 294 months which is about 24 
years old at time of sale. For simplification, the properties with age greater than this 
average are treated as old while lower ones are treated as new. The numbers of N_FIT 
and S_FIT if AGE greater than 294 and lower than 294 are counted respectively. When 
property age is greater than 294, there are 13 normal fitting-out cases. There are 10 cases 
for property age lower than 294.  For superior fitting-out, there are 17 cases when the 
property age is greater than 294 and 8 cases when the property age is lower than 294. An 
important observation is that there are more fitting-out works are concentrated on older 
property. This means than people tends to carry out fitting-out works for old property 
than the new one. This relationship leads to the alteration of the coefficients of N_FIT and 
S_FIT. 
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294 
S_FIT N_FIT 
AGE 
 
13 
10 
17 
8 
 
  
 
 
 
 
  
 
 
Figure 4 Matrix showing the numbers of N_FIT and S_FIT in different AGE 
 
 The underlying principle may be that depreciation occurs in property as time 
goes by. The older the property, the high is the depreciation. The vendor may observe the 
depreciation of the property in term of either physical features (deterioration) or 
functionality and design (obsolescence) or both. This triggers the owner to carry out 
fitting-out work to slow down the depreciation process or even to bring the property back 
to the original condition. The older the property, more fitting-out can be observed as the 
result.  
 
 The correlated terms, N_FIT*AGE and S_FIT*AGE, are added in model 3 for 
proofing hypothesis 4 that is: the older apartment can be sold at a higher price if fitting-
out work done is carried out before transaction. Since these terms are insignificant, both 
greater than 10% level, the hypothesis cannot be accepted. This means that the 
contribution on property price by the residential fitting-out is not affected by the property 
age. The common belief that the fitted-out old apartment can be sold at a higher price 
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than that of no fitted-out is not valid. This may be due to the small sample size and short 
period studied. On one hand, the transactions studied are taken from last 2 years. On the 
other hand, the concerned estates do not have great differences in completion years (Year 
1976 to 1987 for Taikoo Shing; Year 1977 to 1987 for South Horizon; and Year 1968 to 
1974). 
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Chapter 8 
 
Conclusion 
 
 
8.1 Summary of findings 
 
  
 In previous studies, property is treated as a bundle of characteristics of which their 
implicit values to the property can be estimated by hedonic price model. The author 
applies this methodology in finding the implication of residential fitting-out work on the 
residential property price. 
 
 The empirical evidence concludes that residential fitting-out work has a positive 
effect on the property price. Homebuyers are willing to pay a premium for the fitting-out 
work when they purchase the properties. The author applies the concept of housing 
quality to explain this phenomenon. Property faces deterioration and obsolescence when 
time goes by. Fitting-out work enhances the quality of the property in term of both 
aesthetical and functional aspects which reduce the depreciation that is the decrease in 
value of the property. Property is a once-off product. Investment in property can add 
value to the property. It is advisable for the vendor to carry out fitting-out work for the 
property as a kind of investment to enhance the market value of the property. This result 
explains why developers employ famous interior designers to design the decoration of the 
property and sell fitted-out apartment instead of the bare-shell to their customers. 
 
 Another hedonic price model is used to study implications of the two types of 
fitting-out work, superior and normal respectively. The empirical result shows that the 
former has contribution to the property price while the latter does not. This result 
concludes that normal fitting-out work is expected by the homebuyers. Homebuyers take 
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normal fitting-out work for granted during transaction. People are willing to pay a 
premium for the superior fitting-out work because the condition is higher than the 
minimum expectation of housing quality that is the normal fitted-out. Because of the 
enhancement in housing quality, property value is also enhanced by the superior fitting-
out work. This result has certain degree in reflecting the minimum housing quality 
expected by people nowadays. People want more than a bare shell. 
 
 In the third hedonic price model, the author observes from the sample that more 
residential fitting-out works are carried out for old properties than the newer one. The 
average age is 294 months. This can be explained by the concept of depreciation. As 
property age is progressively increasing, vendors observe the effect of depreciation and 
thus carry out fitting-out works to redress the effect. Depreciation is not only a 
characteristic of the whole building if is also a feature of a residential apartment. 
 
 
8.2 Limitations of this study 
 
  Due to the limited time in carrying out the research, there are several limitations in 
this study. Firstly, the sample size can be enlarged if more time is allowed for the data 
collection and alternative sources of data such as from estate agent, instead of from 
asking price database of the EPRC is employed. Secondly, there is no universal definition 
to the nature and standard of different fitting-out works. Relying on the classification 
work done by the EPRC, there are only two types of fitting-out works, namely superior 
and normal respectively. It is assumed that there is no intermediate between the two 
standards. However, it is not the case in reality. Thirdly, for simplification, the author 
assumes that the premium is solely contributed by the enhancement due to fitting-out 
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works. In reality some property transactions may include the cost of fitting-out in the 
consideration. The effect is difficult to be filtered out. Finally, the transactions of Taikoo 
Shing form a major proportion in the testing sample. This creates certain degree of bias in 
the model. Incorporating more transactions from other estates can solve this setback. 
 
8.3 Area for further development 
 
 Fitting-out work in Hong Kong is an interesting area of study. The author has tried 
studying its implication on property price. Other than the economical aspect, further 
research on other areas such as contractual arrangement, workmanship, its various types 
of fitting-out work etc are worth doing in streamlining the study of fitting-out work. After 
the thorough study of fitting-out work in Hong Kong, most of the assumptions in this 
dissertation could be removed and the result would be able to reflect the true picture of 
the effect of fitting-out work on the property market.  
 
 This dissertation focuses on the residential fitting-out work. This leaves a room 
for future research to study whether the result is valid for other properties such as offices, 
retail shops and factories. Besides, the research can be extended to include the implication 
on rental value of apartment, office and factories. 
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Appendix 
 
 
Appendix 1 
 
 
 
 
Plan of Taikoo Shing in Taikoo 
(Midland map, http://www.midlandmap.hk/map/) 
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Appendix 2 
 
 
 
 
Plan of South Horizon in Ap Lei Chau 
(Midland map, http://www.midlandmap.hk/map/) 
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Appendix 3 
 
 
 
 
Plan of Mei Foo Sun Chuen in Lai Chi Kok  
(Midland map, http://www.midlandmap.hk/map/) 
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Appendix 4 
 
Data for model extracted from EPRC 
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Data for the model (continued) 
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Data for the model (continued) 
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Appendix 5  
 
MODEL 1: log(DP) = a0 + a1AGE + a2AGE2 + a3FL + a4FL2 + a5GFA + a6GFA2 + a7SV +
 a8MTR + a9HKI + a10FIT + ε 
 
Dependent Variable: LOG(DP) 
Method: Least Squares 
Included observations: 111 
Variable Coefficient Std. Error t-Statistic Prob.  
AGE -0.007006 0.004816 -1.454507 0.1489 
AGE^2 1.29E-05 8.38E-06 1.534539 0.1281 
F 0.012459 0.008598 1.449113 0.1504 
F^2 -0.000200 0.000215 -0.932942 0.3531 
GFA -0.000566 0.001326 -0.426554 0.6706 
GFA^2 4.28E-07 7.08E-07 0.604336 0.5470 
HKI 0.727258 0.124721 5.831068 0.0000 
MTR 0.350727 0.082841 4.233764 0.0001 
FIT 0.119833 0.055676 2.152313 0.0338 
SV 0.173161 0.075361 2.297770 0.0237 
C 8.654219 0.814667 10.62302 0.0000 
R-squared 0.500367     Mean dependent var 8.727549 
Adjusted R-squared 0.450404     S.D. dependent var 0.349605 
S.E. of regression 0.259179     Akaike info criterion 0.231240 
Sum squared resid 6.717358     Schwarz criterion 0.499752 
Log likelihood -1.833813     F-statistic 10.01470 
Durbin-Watson stat 1.858739     Prob(F-statistic) 0.000000 
 
 
Result of Model 1 
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Appendix 6 
 
MODEL 2: log(DP) = a0 + a1AGE + a2AGE2 + a3FL + a4FL2 + a5GFA + a6GFA2 + a7SV +
 a8MTR + a9HKI + a10 N_FIT + a11 S_FIT + ε 
 
Dependent Variable: LOG(DP) 
Method: Least Squares 
Included observations: 111 
Variable Coefficient Std. Error t-Statistic Prob.  
AGE -0.007037 0.004679 -1.504172 0.1357 
AGE^2 1.29E-05 8.14E-06 1.580057 0.1173 
F 0.014499 0.008426 1.720876 0.0884 
F^2 -0.000220 0.000209 -1.053260 0.2948 
GFA -0.000379 0.001287 -0.294866 0.7687 
GFA^2 3.10E-07 6.87E-07 0.450898 0.6530 
HK 0.708065 0.121224 5.840951 0.0000 
MTR 0.355231 0.080587 4.408034 0.0000 
N_FIT 0.000598 0.065812 0.009087 0.9928 
S_FIT 0.219911 0.067748 3.246031 0.0016 
SV 0.214504 0.074814 2.867148 0.0051 
C 8.564528 0.792592 10.80571 0.0000 
R-squared 0.533220     Mean dependent var 8.727549 
Adjusted R-squared 0.481355     S.D. dependent var 0.349605 
S.E. of regression 0.251775     Akaike info criterion 0.181243 
Sum squared resid 6.275669     Schwarz criterion 0.474165 
Log likelihood 1.941005     F-statistic 10.28102 
Durbin-Watson stat 1.917856     Prob(F-statistic) 0.000000 
 
Result of Model 2 
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Appendix 7 
 
MODEL 3: log(DP) = a0 + a1AGE + a2AGE2 + a3FL + a4FL2 + a5GFA + a6GFA2 + a7SV +
 a8MTR + a9HKI + a10 N_FIT + a12 N_FIT*AGE + a11 S_FIT +
 a12S_FIT*AGE + ε 
 
Dependent Variable: LOG(DP) 
Method: Least Squares 
Included observations: 111 
Variable Coefficient Std. Error t-Statistic Prob.  
AGE -0.007817 0.005272 -1.482913 0.1413 
AGE^2 1.49E-05 9.71E-06 1.539082 0.1270 
F 0.014704 0.008472 1.735631 0.0858 
F^2 -0.000226 0.000210 -1.075610 0.2848 
GFA -0.000630 0.001315 -0.478783 0.6332 
GFA^2 4.46E-07 7.02E-07 0.635495 0.5266 
HK 0.679121 0.125191 5.424666 0.0000 
MTR 0.358386 0.082595 4.339074 0.0000 
SV 0.223515 0.076454 2.923533 0.0043 
N_FIT 0.098434 0.466593 0.210962 0.8334 
N_FIT*AGE -0.000397 0.001606 -0.247222 0.8053 
S_FIT 0.622208 0.433702 1.434644 0.1546 
S_FIT*AGE -0.001356 0.001478 -0.917474 0.3612 
C 8.747377 0.856871 10.20851 0.0000 
R-squared 0.538498     Mean dependent var 8.727549 
Adjusted R-squared 0.476647     S.D. dependent var 0.349605 
S.E. of regression 0.252915     Akaike info criterion 0.205908 
Sum squared resid 6.204710     Schwarz criterion 0.547650 
Log likelihood 2.572118     F-statistic 8.706388 
Durbin-Watson stat 1.914842     Prob(F-statistic) 0.000000 
 
Result of Model 3 
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